Study design: This is a retrospective hospital-based study. Objectives: The study aimed at a better understanding of the etiology, clinical presentation and treatment outcome of nontraumatic myelopathies in Ethiopian patients. Setting: Etiologies of nontraumatic myelopathies have not been evaluated extensively in most sub-Saharan African countries. The available studies in this region were conducted before the widespread clinical use of modern neuroimaging modalities. This study was conducted in Addis Abba, Ethiopia. Methods: We retrospectively analyzed medical files of patients with a diagnosis of myelopathy (age ⩾ 13 years) admitted or followed up at Tikur Anbesa Hospital between 1 January 2010 and 30 June 2013. Results: Records of 105 patients were analyzed. The male to female ratio was 1.7. The mean age was 38.5 years. Weakness, sensory symptoms (including sensory level), back pain and sphincter dysfunction were the dominant features. Etiologies were dominated by spinal tuberculosis (23.8%) followed by spinal cord neoplastic lesions (primary (10.5%) and secondary neoplasms 8.6%). Other important etiological causes were transverse myelitis (16.2%), degenerative cervical spondylotic myelopathy (15.2%), amyotrophic lateral sclerosis (4.8%) and neuromyelitis optica/multiple sclerosis (3.8%). The mortality rate was 9.5%. Among the patients who died, 40% had chest infection as a complication and 70% presented with complete weakness. Conclusion: Infections remain a major cause of spinal cord disease, and tuberculosis constitutes public health target for reducing the incidence of myelopathies. Early detection and treatment of complications may reduce the high rate of mortality and morbidity observed.
INTRODUCTION
Myelopathies are common neurological diseases. Worldwide, the epidemiological data of nontraumatic spinal cord diseases are scarce. Some of the available studies in Sub-Saharan Africa [1] [2] [3] [4] [5] [6] [7] are very old and were conducted on the basis of clinical diagnosis and spinal X-ray because of unavailability of computed tomography (CT) and magnetic resonance imaging (MRI). Spinal tuberculosis (TB) was apparently the primary cause of nontraumatic spinal cord lesions in sub-Saharan Africa and, together with neoplasms, account for almost half of the reported cases. 1,2 However, with the advent of CT and MRI, the yield for positive diagnosis has greatly increased. We aimed at determining the causes of myelopathy at the Tikur Anbessa Hospital, the main teaching Hospital of Addis Ababa University, in order to improve early diagnosis and treatment strategies.
PATIENTS AND METHODS
In this retrospective study, patients with myelopathies aged ⩾ 13 years who presented to Tikur Anbessa Hospital from January 2010 to June 2013 were included. Medical records of patients were retrieved and a datasheet was used to collect the following data: age, sex, address, occupation, presenting symptoms and signs, investigations, treatment, duration of hospital stay and treatment outcome at hospital discharge.
Confidentiality was assured by giving each patient a unique number. The study was started after getting ethical approval from the appropriate body of the Addis Ababa University. Patients excluded from the study were patients aged o13 years, patients who had wrong diagnosis, patients with insufficient data for diagnosis or patients with traumatic myelopathies. The data were analyzed using SPSS 16.0 for windows (SPSS, Chicago, IL, USA).
Presumed etiologies of myelopathies were diagnosed based on collating clinical examination findings with information obtained from the neuroimaging studies, cerebrospinal fluid (CSF) and blood studies, chest X-ray findings, associated neurological and non-neurological illness/es, histology (where available) and response to treatment (for example, tuberculosis).
The diagnosis of nontraumatic myelopathy was considered in the following scenarios, used also in a similar study conducted in Yaoundé (Cameroun): 1 nontraumatic paraplegia (or paraparesis) and tetraplegia (or tetraparesis) with sensory level; nontraumatic paraplegia (or paraparesis) and tetraplegia (or tetraparesis) without sensory level but with spastic limbs and without cerebral functions and/or controlateral cranial nerve abnormalities; nontraumatic paraplegia (or paraparesis) and tetraplegia (or tetraparesis) without sensory level or spastic limbs but also without sign of peripheral nerve disease, neuromuscular junction disease and muscular disease; nontraumatic hemiparesis, triparesis and monoparesis with other more specific signs of myelopathy (such as up-going plantar response, bilateral hyper reflexia) were considered as myelopathy if the brain imaging (CT or MRI) was normal with a spinal cord lesion explaining the clinical findings.
The clinical context in which we considered our presumptive diagnosis was as follows:
Transverse myelitis modified from Berman et al. 8 1. acutely or subacutely developing motor, sensory and sphincter disturbance; 2. sensory level; 3. no clinical or laboratory evidence of spinal cord compression; 4. absence of other known neurological illness; and 5. lack of progression over 4 weeks.
The above-mentioned criteria were used to diagnose any inflammatory acute transverse myelitis, as it was difficult in our set-up to exclude some of the etiologies such as viral and bacterial myelitis. The infectious etiology was specified where applicable.
Neuromyelitis optica presence of myelitis and optic neuritis; a contiguous spinal cord lesion on MRI extending three or more segments. , the range being 2-76 days and the median being 21.5 days. The comorbidities identified with the diagnosis of myelopathy were mainly human immunodeficiency virus (HIV)/acquired immunodeficiency syndrome (nine cases) and TB (nine pulmonary and six extrapulmonary TB cases). Other recorded comorbidities included diabetes, asthma (two cases each) and tertiary syphilis, non-Hodgkin lymphoma, multinodular goiter and stage IV prostate cancer (one case each).
The clinical features are shown in Table 2 . The pattern of weakness was as follows: paraplegia/paraparesis in 78 (74.3%), quadriplegia/ quadriparesis in 17 (16.2%), triplegia/triparesis in 5 (4.8%), hemiparesis/hemiplegia in 3 (2.9%) and monoplegia/monoparesis in 2 (1.9%). Spinal MRI was performed in 78 (74.3%). Spinal CT scan and spinal X-ray were performed in 4 and 23 patients, respectively.
HIV test was performed for 44 patients, and 9 (20%) among them were positive. CD4 count was done for 8 patients (median = 210, ranged from 90 to 1444). Among HIV-positive patients, 6 (66.7%) had spinal TB as a cause of myelopathy. Others were having Burkitt lymphoma, multiple myeloma and undiagnosed myelopathy one case each. Complete cell blood count was performed for 87 patients. The hemoglobin level was o12 g dl -1 for 13 (15%). Erythrocyte sedimentation rate was determined in 43 (41%) patients, and it was above 20 mm hr-1 in 30 (69.8%). Among patients with inflammatory and neoplastic causes, erythrocyte sedimentation rate was abnormal for 90% and 85.7%, respectively. The etiologies of myelopathy are depicted in Table 3 . The causes were infectious in 28 (26.7%), degenerative in 24 (22.9%), malignancy in 20 (19%), inflammatory in 19 (18%), toxic metabolic in 1 (0.9%) and for 13 (12.4%) patients the cause was not known.
The infectious causes included spinal TB in 25 patients (23.8% of all causes of myelopathy; Figure 1 ). The degenerative causes of myelopathy were dominated by degenerative cervical spondylotic myelopathy, in 16 patients (15.2% of all myelopathy). The mean age in this etiological group was 44.1 years, with the minimum being 30 years and maximum being 70 years.
Eight-nine patients received medical treatment. Steroids (predinisolone or dexamethasone) were given to 45 (50.5%) of our In total, 22 (21%) of our participants had surgical intervention and these were having degenerative cervical spondylotic myelopathy, neoplasms and spinal TB (10, 6 and 4 patients, respectively) as cause of their spinal cord diseases. Drainage was performed for two patients diagnosed with syrinx.
The types of operations performed were decompressive laminectomy for degenerative cervical spondylotic myelopathy with improvement in 5 (50%), tumor removal and abscess drainage for TB spondylitis. Improvement was noted for all operated patients with TB spondylitis. Among the four operated patients with primary neoplasm, three have improved and one patient who had ependymoma with syrinx remained in the same clinical conditions. Among the three patients who were operated for spinal metastasis, one remained in the same condition and the other two died.
In general, 70 (66.7%) of our patients had no improvement (53 remained in the same clinical conditions, 4 deteriorated from the baseline but without death and 10 patients died), whereas 35 (33.3%) had at least partial improvement. The common presentation for those patients who died was complete paralysis (7 among 10 deaths), whereas the common complication was chest infection (4 among 8 deaths). Seventy-one percent of admitted patients with spinal TB had improvement. Seven patients with transverse myelitis did not have any change in terms of improvement, whereas 3 died in the hospital. The remaining 3 had some degree of improvement. Complications were identified among 24 (22.9%) patients, and these include urinary tract infection in 11 (10.5%), chest infection in 9 (8.6%), bed sores in 4 (3.8%), muscle contractures in 1 (0.9%), deep venous thrombosis in 1(0.9%) and pulmonary embolism in 1 (0.9%).
The mortality rate was 9.5%. Immediate causes of death were sepsis (five cases; 50%), respiratory failure (two cases), hypokalemia, pulmonary thromboembolism and postoperative bleeding with hypovolemic shock (one case each).
DISCUSSION

This study of nontraumatic spinal cord diseases at the Tikur Anbessa
Hospital is among the very few dedicated to myelopathies in subSaharan Africa particularly in the era of MRI and CT imaging modalities. The mean age of 40 years is similar to that reported in other African series of 30-40 years. 1, 2, 4 This may reflect the relatively young population found in Ethiopia, with 99.3% of the population under 55 years. 9 The gender bias in utilization of health facilities was pointed out in Addis Ababa previously by Reniers et al. 10 in 2005 and could be at least partly the reason for the male predominance found in our study (male/female ratio: 1.7). However, the number of men in the above-mentioned studies 1,2,4 outnumbered the number of women as well (male/female ratio: from 1.3 to 3.1). The clinical presentation of our patients did not differ from previous reports of spinal cord diseases from other developing countries, with weakness, sensory symptoms (including sensory level), back pain and sphincter dysfunction being the dominant features. 1, 11 Delay before neurological consultation has been also reported long in Tanzania where the mean duration before consultation was 8 weeks. 12 The inclusion of outpatients in this study could falsely exaggerate the time before consultation in our study where the mean was 18.9 months. In fact, some of the patients could present as outpatients to our tertiary care center after several months of followup in different primary and secondary care centers. The number of neurologists was 15 (personal communication), all practicing in the capital city at the time of the study. This, together with the lack of modern diagnostic modalities, could contribute to the delay of diagnosis and referral. The damage that occurs to the spinal cord is in many cases irreversible. The delay to diagnosis has clearly contributed to the worse outcome in many patients (66.7% without any improvement). Timely identification of the cause of myelopathy can reduce disabilities, mortality and social burden from late management of these conditions. HIV test was not systematic in our study. However, the frequency of TB (22.9%) and HIV (8.5%) as comorbidities and predisposing factors to spinal cord affection in our study is in accordance with prevalence of these conditions in Ethiopia. 13 The incidence of TB in Ethiopia in 2007 was estimated at 152 and 341 per 100 000 populations for new smear-positive pulmonary and all forms of TB, respectively. 13 The prevalence of HIV among the urban and rural populations in 2008 was estimated at 7.7% and 0.9%, respectively. 13 Despite the lack of some more important paraclinical tests to reach the definitive diagnosis, the introduction of MRI in Ethiopia (74.3% had spinal MRI) may have reduced the number of patients with no definitive diagnosis (12.4%), although in centers equipped with MRI this figure is still up to 16.5% of patients with acute myelopathy. 1 The frequency of anemia (16.1%) in the present study is in accordance with the endemicity of anemia in the country. The Ethiopia Demographic and Health Survey 2011 report showed that 17% of women aged 15-49 years are anemic and 11% of men aged 15-49 years are anemic. 9 The sensitivity of erythrocyte sedimentation rate (85.7% for neoplastic and 90% for inflammatory) to screen myelopathies for neoplastic and infectious conditions found in the present study was described earlier by Deyo RA et al. 14 in 1988 (76-95% infection and 78% malignancy).
In the present study, we observed a relatively high frequency of transverse myelitis (16%) compared with other African series (from 0 to 13.1%). [1] [2] [3] [4] [5] [6] [7] In the previous study in Ethiopia 4 mentioned above, this entity was attributed to HIV and was lumped together with vacuolar myelopathy to be called myelitis because of HIV (17%).
Even though HIV test was not done routinely for all patients in our study, over half (64%) of the patients with transverse myelitis were tested and all were negative, implying a relatively low frequency of HIV myelitis compared with the previous study in the same hospital. However, among 13 paraparetic patients with no diagnosis, 9 did not have HIV test, therefore there was difficulty of excluding HIVassociated vacuolar myelopathy. The lack of complete analysis of CSF including anti-aquaporin four antibodies and oligoclonal bands precluded a proper final diagnosis of myelitis. The postinfectious, idiopathic and myelitis secondary to systemic inflammation were lumped under the denominator transverse myelitis. Myelopathies due to HTLV-1 could not be identified because of the absence of serological tests. Apart from the above exceptions, other etiologies are almost similar to that reported from other African countries, with tumors and tuberculosis accounting for close to half of the cases. 1, 4, 5, 7 The recovery rate for the spinal TB was 71.4%, with partial recovery. A recovery rate with anti-TB alone was previously reported by Njoku et al. 15 in 2007 in Nigeria, with 25% full recovery, 9.8% partial recovery and no recovery in 10.86%. In all, 50% of their patients left the study before conclusion, and there was no recovery status documented. Antibiotics combined with surgery offer the functional recovery as high as 90%. 16 The poor outcome observed in the present study for patients with transverse myelitis (same clinical condition for 64.7%) can be attributed partly to the delay before administration of corticosteroids. Inadequate management of complications associated with bedridden patients also account for the deaths in this group of etiologies. This is in contrast to the usually reported prognosis of transverse myelitis regarding the clinical evolution after nadir. Generally, the patients are roughly divided into three groups: one-third will recover completely; one-third of patients present residual symptoms; and the remaining have no improvement at all. 17 Almost all patients with spinal metastasis had poor outcome at discharge: they either died (three patients) or remained in the same clinical conditions (five patients). The management also was not adequate because of inaccessibility to radiotherapy and above all the failure to determine the primaries in order to select the appropriate chemotherapy. Peter W et al. 18 in 2002 evaluated the pattern of complications in nontraumatic myelopathy for patients admitted in neurorehabilitation program. Even though we cannot compare his findings with the current study, which included outpatients and evaluated only complications at discharge, the UTI remained the predominant complication (32.8 versus 10.5% in our study). It is believed that autonomic hyperreflexia is less prevalent in patients with incomplete SCI lesion. 19 Most of the nontraumatic spinal cord diseases in our population were incomplete, and this may partially account for our lower prevalence of this complication.
The restrospective nature of the study compromised adequate data collection. Some patients' files were incomplete, and we lacked information on many items such as profession, description of imaging finding, HIV test, past medical history and so on. Specific etiologic diagnosis was sometimes impossible because of limited availability of laboratory tests including proper CSF analysis and lack of facilities for MRI imaging.
In conclusion, the etiologies of nontraumatic myelopathies in our study did not differ from other sub-Saharan series, with spinal tuberculosis being the leading cause (23.6%) and together with neoplasms constitute~40% of cases. The accessibility to MRI was satisfactory for our patient (74.5%), and it has reduced the number of patients without diagnosis. According to our findings, spinal X-ray can help achieve the diagnosis alone in 45% of patients with spinal TB but rarely in other cause of compressive myelopathy. Chance to survive is worse for those patients who developed complications, especially chest infection (probably because of subsequent respiratory failure and lack of adequate respiratory support) and those with complete paralysis because of the increased probability to develop complications.
Infections remain a major cause of spinal cord disease and TB constitute public health target for reducing the incidence of myelopathies. A prospective study with proper CSF analysis designed for the determination of etiologic causes of transverse myelitis is needed to clarify the importance of this group of spinal cord diseases in our set-up. Early detection and treatment of myelopathy and its complications may reduce the high rate of mortality and morbidity observed in our study.
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